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(54) METHOD AND DEVICE FOR MEASURING FINE-SURFACE SHAPE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To remove the factors for making 
measurement instable, to achieve the high speed in measurement 
furthermore and to remove the restriction, wherein the objects of 
measurement are conductors, in a fine-surface~shape measuring 
device used in the inner-surface measurement of a minute hole. 
SOLUTION: In this constitution, the displacement of a piezo-electric 
element 65 is expanded by a lever 66 and transmitted to a tracer 61, 
and the displacement is measured by a differentia! transformer 69 at 
the same time. Thus, the measuring errors caused by the thermal 
deformation, drift and hysteresis of the piezo-electric element 65 can 
be removed. Furthermore, by utilizing the expanded large displacement 
region, the vibration center can be removed following the surface 
shape even for the objects to be measured having the large 
irregularity. The high measuring accuracy and the high speed of the 
measurement can be achieved at the same time without an auxiliary 
means. Furthermore, the shape of the object to be measured of a body 
to be conducted can be measured only by adding the tracer and a 
contact detecting circuit, wherein a piezo-electric thin film is formed 
in the device constitution. 
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li^feigsaJ 1 b t'mMm^ ^ e t cDPalcofim^M 5 o f£ 
\'i^'f^'^X^^z.t\zf^^)^ ^gM#fiTO^(7)Il^^ 

mi^Ti^^M'^fBt^tii^tBrtfeit^cC^ cm^^t^rfjf 1 9 9 

3^5^-^, p. 1 1 0-1 1 4) o C:(7>^^. 

figicntsfcfi^. • %mm\.^-f^mmmmzn\^^x 

[0 0 4 7] (||jS^(7)ff^^5) \ik±M^1:Z^'^mmX 
HI 2|:::^i-o Si&^^vKl 2 <tft4tf i <t OF^Ilc/jN^/cC 

Emm^6 1 ^is(t'5c<i:(ccty. 1 7b<?i»i^>pr^i^ 
1 6iz^tt-r^i^(7)®3^fc§LMiStoE:^$«im-r'Sc 

~^(r7^j:>6cfca(cEmmi^5 1 (117C0^^#J 
fiJ1^p;u-::^2 9) o ^fc. gM(7)«9r«1A<^^ttl$tL^ii^ 

Cti75<-^:fc4^^ci:af-E«m^^5 1 ^SiJp-r^o 

fc\ «liliffiE®^^^5 1 1*, ft4^t(D^*:)yic:^P-bX}S 

^i^7lcJ;yff^J5feLtcEmmmBI-trtcfct^o ^fz. Mi+1 
CD;Iii^>Pt^!|^ 1 6'v(D|iM$> MlJ^'V K1 2l^(D^ii 

[0 0 4 8] km^m^m^^) ^^mcDBSexM*, e 

-K/\**:/^7i?ESm^<;)^ia!H^tt*QftSL. Sili4>/CA* 
^(D&MI::^ X t)«[/Miil)$-^^-tf ^ ^ «k 3 tirffi 

[0 0 4 9] gi1 3(i*||iS(7)ff^l^fCfc(t'?>tilfi¥IS$ 
^LTLN^o m 3|CfelNr, 6 1(iM^f. 6 2/iMi+ 
6 1 A<©^$^^TL^§p^i|I7.^-v. 6 3liprit)X5^- 
v6 2i&i|X#-r«»S**. 6 4(#:nIS!iXx-e;6 2$^tT 

V 6 2 <!: ^f* 6 3 \z^^^^fzWii\t^. 6 5 Ii1^/JN^ 

©^^^■r^Emm^. 6 6i*Em^^6 5CD^te$-ffi 

::^1-i)fri?)[cEm^^6 5^^^ (C^;^6 6 a ^^^-^tS 
6 7(^te;';$tl/-::^ii$ nIijt):^-T-v6 2(C{c^^ 

K6 8^^LTSl)h^>X6 9 03T7 0:6<lSiy<tlt 
P)^^TL^^o i;^<i-fe>-ti-x?fe'S)Sl!ih^>X6 9(*. 35 

35®ili7 13&^C)S^j^$;1E•r-^3-r;^7 2*!:. ZIT7 

0<7)^{if::f^;:i:r;i;il;j^^^±f 'S-^J;a<;u7 3|rcfc 
y pIi&X7^-v6 2(D^<i^I^irmi)I^H^o ccD^ii 
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[0 0 5 0] ZCD^otiiZP ^—\^/^^:j<7 Jl'—ZfO^^^lZ 

(lOOHz) T*lli!)^-d:'Sic(*. :;*^#t^c 

[005 1 ] (HI 4(Z^lJC0llift^lS(Dtg/dcei]^^-ro H 
1 3i:(DSL>(i. Sa^^f::/W^;U3?E®m^7 8S 

-So -ilSfi^lci^:. mi SCDBES^T (fSill±m^-T) 6 
5(7)1 0eJ.U±(7)^<i?b<aJ«plt^T^&^^<> %±ti\t.m 
l>o L;bNL7'd:;b<^. ^HKi^ii^TgicoMff 6 1 ^ n T 
7 o^ijtl;!)^-r/■£ltxr^'l>(D-C. /W^7u:7EEm^^7 8 
T*=fe,i-^-c&^o ^f-. /^-<^;u:7Em^^7 8 ^ffio 

[0 0 5 2] mi B\zma>mm^WL(r>mj&m^7r^^o m 

1 3 <^CDiil>(*. fi4i+8 1 S^IXU^tftfcEm^^S 2(7) 

^fi^:ti(7):i^^^. x-x^ve^^''^-^ 8 siCckU^I^U 

fees 4$:n^LTSEij[)$tL^X7^-v8 3lC^y^t3iS 
T-fe-So ft4tl8 1 (7)S15fi(*. ^Sb h^>X6 9^tl>L 
T^mg^<I^^ltlS^7 5-Chb^^tL^o ^(7)^^/N 
-r/^x:7-f 8 6. P I $lj^il}t|7 6*3ci:i;iSliET> 
:/7 7$:frLTEm^T8 2|C37-i'-K/<*V^$tt-So 
l^fl*l::Jt®S7 5<D^S-^I*. Ifij^gs 7^/hLri4 

a3iif)=i V hp— ^8 8->^o{iMm<^.t^fy. XT^^^e 

8 5;b<|l]fELrX7^— v8 37!)qiS}*i^*tt 
>5,o /\^/\'X:7-<7U^ 8 6 <!: I $ijffll§8 8(7)fS:flJfi. M 

8 5fcJiy:h^it-5,c:i:T?fe^o ^l^J^)j^iJjcOJiffi;bNl> 
«]^fiESm^8 2(z^T:b-y-. fi.l^Ji;J^^(7):^^l^ij!)^ 

fiXi^— V8 3fC^T^9-tt'g)ckaiC. :7^;u^8 6. 

§1 8 7 (D^v > *iiaai-r s c i: ){><ie;x^-T? § „ 
[0 0 5 3] HI ^\z%\<nm»immmfm\^7Y^'t . m 

1 3 ta)5St>(i. ft4tt9 1 ^RTifixir-i^g 2irffiiy^Ti- 

It. C(DprffilX-=r— ixQ 2$-7H-rXa^;U9 3lz@^L 



3l*7lc^ffltS9 4<i:fiamislIS9 5lCcfcy«^**t§ffllSl 

■tho 7t^-<X=1^7U9 SlZl^y^^lti^^frPlibXT^— V 
9 2(i¥^Tti/N'^^2 2(Cc):i'J¥tT^l!j-^^cJ:5lc:bV K 

^tt^o nJlbXT'— V9 2(7)^^ifi. Mah^>X6 9 
(0I3T7 0ICj;y<^fct3^*X. l^«^^?Jge[eIK7 4-C<^*$ 

n^ca. ^mg^«^^JtKi§7 5T*tb®*tt. -^(T)!! 

SP I DMffllS9 7J!I^t)Sffi36T>^9 8*/hLT7t?^ 
Xzi-f;U9 3lC37-<— K/^^y^^^K-So 7K-<Xi3-<;U9 

n 9 7 (75«ft53^y^ >ic J; y ^> tf ><f *^^r-^^ie^^ 

[0 0 5 4] ;j5jfc. i.U-tc7)mift¥IS(09Jt5p:^xe^llli i 
\zyr^-to m^ 7fi±c!: LTIHI 3 (Djii!]^l$(7)^]tip:;^jt 
HI 4-(11 ecT^^iS^IS^IffflL/cit^T* 
^[^(Sl^C^g/S-e-h^^T^fc-So mi 3C0Sf*6 31^(7)^ 
a7b<T<7 5^iX-^ 1 0 4(rfli^L. lEiSHKl O 3 

(HI TM*SaET>::>*7 2) lcJ:yiEi!i*tL^o iBiS 

e-^f*. Hft;:gs^^[iiKi o 1 

hP iftiJfflSi 0 2^iiLfr3?>r-K/^v^{i^-efc 

^{i-t >+M 0 5 h ^ >X 6 9 <h lB]X^^;J^(pl 

5§7 4(7)M«?f^t:)•t±^^^fflLr^.^'i)A^^ mm^7L-\-'7^x 

fcH^^to(7)-tz>^:^-e^^-tfflpTfifeT*fe'5o :7 ^ - K/\'^v -^7 
[Hl^(*> T':7^zlX--^ 1 O 4(7){iM;^i6^IE5tlcf -i) 
t::i6(7)'7'l't— 3^1 O 6<i:. 6 1 tWJI^V^nW^ 

(D|gffltta8$^-^ic«of-<to(7)^i:;-v-7u-:>'i i 1 1 
[0 0 5 5] >i;-v— 3^1 1 1^c^3t^r. ^-Tttit 

6 1 ^tt;liI^*H^<t(7)»S3b<«ii«imillKl 0 7fCj;y 
t^aJ^n-So ^il^^ttillKl O 71*^3 4<h:P]i:<«^ 

^ia^.?f^^(D-efc'&o mmkWx\%^{x. 7^3.-^-^1+ 

jiJIelSS 1 O 8 {c^l^Tffii^) 1 ii^fc£i6^t^fflB*ra1(7)fiJ 

a-ic^^^^tt-^o c(7)iij^ (if=^zL-^<it) (*tg^<ai 

0 9 (fr«h:^(^5 00/0) <tit$j^^n. I fiJ^iPig 1 1 O ^ 
tn^LT. =^;J^^^lHlI^1 O 1 (7>jl-§-lc^Li^**t^o 

c(7)iB^7ji<-7-<t— 7U-::^i o ea^SSJi^ffi-l-^t^fi) 

1 0 4(7):^aS^ni: 

(C7F-rtiHa]3^T*Drtgi:/j:^o ^LT. isram i o<f> 

?l^£(7)*S;Iil^^^^(7)S®(7)jiM?!)<t+;I>]"C^>5)o lil±(7)c^ 

v-v-;u-7^i 1 i(7)^?ffi(Ccty. M^6i(*S 
l::-^(7)JgM^;I'l:^^^!fel<i:<*Oc*: ^ iciiMWiP^n 

[0 0 5 6] :L(i^^ofmmt.m&n%^m^mh^<mi 
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[0050] zo^^'^Uy ^ — 
cfcdfc^ii (10 0Hz) -eliiii^-t+Sfcf*. :K^i^z 

[005 1] mi 4izm(Dmm^^^(Dmf^m^yr^-ro m 
1 3,tcDiiL^^^. E.mm'=f-\z/u =^}vyE.mm^7 8$ 

"^Wlctt. m SCDES*^ («BEEm^^) 6 
5(Di 0fgKJi±cDgE<iA<3lfilcpTS^r'fc^?t)^ m±Mtm 

7 oim^^tt£iiv$>^cDv. /u=Ej\.yE.mm^7 B 
[0 0 5 2] m^ 5{zm<omm^m<Dmf^m^7j^iro m 

1 3 tOmi^it^ 1 $ffi?y^rf(tfcEaiR^8 2<D 

^CS 4^:0^LTigi!]$;|x^X7^-v8 3l::<fcy^S5^. 
vh^o 1 cQ^^ifif^. Hill h^>X6 9$:f^L 

'r/N°X:7^;U^ 8 6. P 1 $lJfBplt7 6*>j:t/;^mET> 

y7 7ii^LXE.'mm'^BZ{zy^-[^%<v^tti^o 

PIB*ICtti®S7 5(DMii^l*. irnHS 7*:frLTfi 
M**!)=i>hP-^8 8-v(D{4{t}i^<!:?£cy. Xi^^ve 
V^"^-^ 8 5A^Ih1$eLTXt— -V8 3?bMiM?^4^$ti 
/\-f'/N°x:7^;u^ 8 6 <!t 1 $^J^^PI§^8 8(X)tSii)li. H 

m-^^mymft'T^izA: y Em^^ s 2 <!: xir *v e 
-'S' 8 5\zm^)'A\-f^ztvh^o m^m)^^(Dmt^i^ 
m^iti±mmi-8 2iz'nt?i±. m^m)^^(D:^^im^ 

lt7.7— i^B 3 [Z^ibi^^^ "5 iz. :7^;u^8 6. 

S8 7 ©yv iSfi-r -5 ^ t A^/g^M-efc'&o 

[0 0 5 3] ^1 6(CSlj(Dffiill¥lft<D«^^*^ro m 
1 3i:(Dml^l*. MM 9 1 ^PliaXi^— v9 2 U # 

It, co^piiiix^— v9 2$;t-W x=]-f ;U9 3|z|S:^L 



TM«t9 1 iimmLxi^^ztx&^o 7^c^xa>r;^9 

3 tt7lci5^5ll5 9 4 <t5ll^[fi]S§9 5 iz^ y a^^ti^HSm 
::^9 8l::j:yi:;TL?{)^^t^ti^^. Sll)::^fSiiz^<i^^^ 

t^o 7n^7.=i^ji^9 3izm^)nifihMc-s!m^^-i> 

9 2\tWim/U-^2 2{z^^)Wn^mt^<^o\zij^ K 

^;K^o nribX7"-v9 2(;)^ii{*. Mllh^>X6 9 
(DaT7 0(cJ:y«l{±i*tt. PiaS«l>S(lK7 4i?«i»* 
^\k9i^m^t\tm^7 sxitWL^H. ^<J>^ 
*p I D«ijffli§g9 7A>b;^m;jSr>:;'*9 8^:frLT7t?-< 
X:=i^ )\^9 3{zy ^ — \^/<^:j^^^^o 7fC-rx=i-<;i.9 
3lZcJ:'?>^-^(*Jii[)fi^l::?'ci:U^'n^(7)T% P I oUm 
m9 7(0^^^^>{ZjzlJ^lytz><f^-^^X^^Sdm 

[0 0 5 4] 'A\z^ \>^±(Dmw}^m<oum13^'S:^^ 7 
\z7r:to mi 7{t±tLxm'\ 3<Dmwi^$^(D9m:^^ 
i^tii^. HI 4~iii eomm^^SLimmLtzm-^x 
tmm\:mi^x-\-'7^x^^o mi somite smaym 

®^<y^^a.x-^ 1 0 4(-if ^L. iEitmssi 0 3 

mix{fmmB^riyz^7 2) iz^^jmm^^^. mm 

ipm^i o 2^ilLyc^-<- K/^:/^m^-e& 

^ii-t? 1 0 .5 It^m h ^ >X 6 9 <t f^^g^;^® 

K7 4<7)la«v.^t)-t^$^^fflLrl^>57b^ mm^^-\-i^x 

T^f^^x-'J^ 1 0 4(Ditm}^db^lEm\zir^ 
(ry\^m^m'^-%\z%'ofcih<r>:^\>^--)V--zfi 1 1 1 

[0 0 5 5] 3^1 1 HC^SL^T. ^-fMif 

6 1 i:a?lij^>s^^i:CD»®A^^il*^tiiIl!i^1 0 7 U 
«iai^:ti^o »®«iailsll^1 0 7iill3 4<!:(^C<i:^ 

;|iJIi)S§ 1 o 8 irfetNTiiil) 1 J^^lcia^^f^MB^rplcDS] 
'af:i^^^^;tx>So Z(Dm^ (T^i-^^tk) f^fg^ffii 
0 9 (/c<h^(^5 oo^) (hitK^H. I$W^110^ 
:n^Lr. H^;^^^I112&1 0 1 (J>m^\z^\.^^1P.^^o 

^mz^^{tmmm^(om\ti^±.'t^m%tmi 7 

\Z7f:'tUm^X'^mtt^ho -^LTs I$J]W1 1 0<D 
til:^j ^iBIi L^cf ^ C <!: (c J; y , 

•54^^s^'^'~;i/~:;^i 1 i<z>#^siccfcy. ^^feii*^ 

ho 

[0 0 5 6] z(n^5t^mmitm'^nnLmmi:mt^<^ 
r^ofumt^m^tho ir>\t. m^t^mn'pz^ti^m 
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<U^XL^V!^. 2'D@(i. 1 1(7) 

I*. ±mm\zii:^r^mm^r^(D\tm^':7Qv':^y<ji^7.(o 

-So -i? a^V-^ 2 O 7 (*1 O O k H zffSCOta)^ffll^. 
C*tt>(*^— h 2 O 9. 2 1 5$ilLr:^'^V^ 2 1 

o. 2 16. z B^mi^iti^o :ztiiz^iJY-hf}< 

m^\z^ y p?FW^tl/■crB1y£ it/ <;ux/)<* r^? >^ y * 

'y^2 1 1 . 2 17. 2 1 9{zm^^^^. ^ i^{z:^(0 

mitcpu 2 2\z's(^^)^^tiXitmtm^^^o -h^ 

>^^'j-i2^V h'T'&il-^l*. H^j^^^H^I 0 1 TbNii 
# ^;tX'5)^^;jSff^(::|5]^ V^fz^mtts: >g> S Y N Cff-^ 2 

0 1 $-3x:*>±*<y^^a3lH)SS2 o 2irA:^DL. ^t>ir7=^ 
U-<2 0 3$®Lfr=fe,cD^fiJffl-r'5o ::<DU-b*v h^I^ 

9l=:-x>r U-f 2 O 3fi|!I)^^;KTL^^o h 2 1 5 

I*. m^^^m^2oe-b^y^n-^-^<Dt^fz\'f-h^:^ 
^ 2 1 6A<K)^t-r^/c(Sb. 5'^-~^^ii2 1 3(i^*:/^ 
2 1 7CDffi$5^>^2 1 9(Dfflr'iiJofr^<7:>-efe^o 
IC, "t^ 20 Atn >/<JUX^^lel£& 2 O 5 (i. M 
A<1Siq^!telci: y o t 4,gttLf::^PBl;()> i=) mr^CT) 1 - 2 
5 »J 7 ^ ^ J^dT ^ 5 / OUX ^ o 

C(7)/^;UXCDFp1(c}t«A<1llllS$tL^t^*>^2 1 1 iz^ 
(DS^^?b<^^^A^ ^^>5^2 1 7C7)ilcfcy 4.^>:/^2 1 

1 <7){i;5^;^^t^<i:#f*. tm^^±t Lxmumm^m 

'^^^^'?tLfzt^\z-^±LXl^^:it^mML. 

omm. m^mMii-^2 1 4t<thtit^^o ^^imt< 

^±Ltzt^iz^<0^^m^{Z7r^LfzUm^^mi'^^ii: 

^'^if^tm^<r>^m\zr:>ufi<^<Dxu ±mmj^i^^'^ 
[0 0 5 81 Hi 9{t]>jL±mmLx^tzmm^^'&mm 

LTT^To-X— ^ 3 0 3(m^$HTlN>i>o T ^ =f- 

X— ^3 03(^111 i\z7h\^-rzummmz^^)pm^^ 

Tl^'&o T-:7^JLX-^ 3 0 3<t«ii+3 0 11*. IpI|e± 
tt3 0 4lCcfcy 3 6 0ji[ia±[iHc-r-S>-<hA<T*#^o IhI 
fc±«3 0 4li5£^te3 0 5lC|l|^$tLTt^^o 

Jfe|3 0 6(*. -th>:/;u7^;u^3 0 7^^L-cz$ftx^— 

■^3 0 BlrSl^^tl. ^ibCCYldiXT^— v3 0 9. Xft 



^m:^^t'^'^^tU^x\.^^o tji^. Mij^J^cDfH^^ 
mJEi-^fzdbcD^^ ii^ KXt— v$■t^>:/;^7^^;^^3 o 

7 (C-l^^jQLT^i J:t>o XlfeX^— v3 1 Oli. ^CDfel^ 
toXh*>/^3 12, 3 1 3A<ISltlb4^•Cl^^o X^X^ 

cfc^^ xtt^V Ku-jU3 1 1 (iig^^^pi>o »;li|Sia3 

0 6[*, X|fi:;^V Kb— ;U3 1 1 CD^3ii^^^M3 1 4 
CDiETd^llL. 37:*-— ^3 1 5-^^i^^:bi+A^ 

TV:^pt^3 i 6 iCcfc y IS^T' ^ -So ^^^3 

1 4fccfcO^TV^y^3 1 6it. ^m^3 1 7(C^y{^ 
(■tt>tLTl^^o ^a±<*(*:^M3 1 8<D±|cK-t±^>tb. 

lS®)^)^bcosi^)^l»ih•r^e6<I•^f^.^i■&3 i 9iWL\-rx 

[0 0 5 9] 1^2 0(*[h]$e^$A3 O 4(7)P$(B1]. D2 1 

^itrnF^m) it. ±i^mimmm\zx^<§mt'^<D 

r% xt^tz\-r'^it\^t^i^^oJ:^t^xi^^o misbx 

mi'^mm{zmm±±\ir^Mz^^7.\ziy k;u3 201*. 

X^X h^TU >y3 2 1 ^:f>LT^J±(**:te3 2 2\Z^ 
y±:^lc?lo5St,;Kr*5y. CH^ilSi^3 2 3;C)<^lti!: 
it>r. ±T:^f6](Z)±ttxfcf> K;u3 2 o<D{iM$@^L 
Ti^i>o ^t,!::. ->y<DV,^::J^p^v^ 3 2 4A<±|ftxe 
>K;U3 2 o$f^Jtt-^::<i:f::J:y> ±lfixt°>K;u3 

2 0(*. mn<D^^m(D^^mLxiEm\zm^tsHfz^ 

itLXm^Zfly—ha 2 6^<kU^C3 2 7(ZJ: y 20 

mti^3 2 8\z^i)cm^m\:.^^'^\zf3t:ix\A.xi^ 
vm':^ny^ 3 2 4iz^mmir^m^it. ^wx 

e> K^t-S 2 0<75$ft*:hy 1:1^*1^1:: 4 ^T'3£^^C«bl:: 
cfcy. lH]te(::t=t'^fi^^$fixf> K;u3 2 oicv?t:;p 
'y^ 3 2 4 7^)^b;^D;b'S^;^Ic7)-^l+^M;^/^^<■r'5/r:*:) 
TJfe^o VJS:/P ':;<7 3 2 4 <!:^$fixe> K;u3 2 00 

Feifcii. mmomm^ji^'p^i^mLXT.'T^ ^;/^xu 

*>^^^<-r@fi^<!:. ^Ifixe> K;U3 2 ofc^cfcl/vjS 
::fp 3 2 4(DMy5tmf^t^::.t^m±f^^&^ 
-e. h3 2 93b<t*^^5i^H-CtN^o «flti/-h 

3 2 9 <^ Lxit. mmitcosii^y vmmmm^tcitM^ 

/)<®Lrl^^o vjiz/p^v-i? 3 2 4(*. ±$ixe>K;u 

3 2 o(Dtei:y{c^-r^P3iitt^;^4^^/c^(::±T2oic 

2 0(7)VJt^P^V<7 3 2 4^^14a5ii^i*3 2 5(r<:fcyji^ 

^i±-r. :£aMiRi]ANii^tt(^;tal::.ty^$fixe> K;U3 

2 0*|«^iXt;ci:%arffir'&^o ^/h. V»7^p*y^ 

3 2 4*1 OfilttL. te<D#|ft (fci:^li=fAP-^ 

3!?^) icj:y^iixe>K;u3 2o^^a)v»::;p^v^ 
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3 2 4(C}f L^r^c:<t^>pjt^T-fe^o ^(D<^'^U±$^ 

K;U3 2 0l*RejWB«Jl:::J:y*DX-r*ll*cfet>a)-e. JtK 
-So t,*»5A/liHEXe> K;U3 2 01*. 3:T:^e>K;u 

;U3 2 o*v3l::fp*:;^ 3 2 4frr«S-r^1llJa;*^o 

[0 0 6 0] ^tfi:^tf> K;b3 2 0A^t)(*l5I$ET— A3 
3 0A<#U^rfc^U. [elfET— A3 3 Of*. [hIIeX-x— V 
3 3 1 <hJ$ft4L-Cl^'So iBlfEXT— v3 3 1 it. 
e>K;U3 2 0 <hl^'i>HJiTrlellE-r^7b<. [H]$E^^7b<^ 

l^fc(i6[Hl$ET — A3 3 O ^Ia]$EXT~i^3 3 1 CT^Ppllr 

*i:±fflxtf> K;U3 2 ocDlelfEftS^lHlfEXT'— v3 3 
1 (DIHl$Eft?b^P>^-&Ci:2^^<■T?#^^:L^fci6. SlJIwdtE^lJS 

-tzv-i^-e s^lSit-SCc^lCcfcy. K;u3 2 o 

3 2 Ofz^jotJ-S^I^I^^/J^^ <'r'g>S6^T% IhIIeT— A3 
3 0(iT'^'5fi(t:^< . 'D^^JMti^'L^t^ihX'^^f£\-f 
ill^liST'lHllEX^— v3 3 1 <tl^M^'&cfc3(CX^L 
-Cl^ho tj:i£tj:P,^ :i**x tf > K;U3 2 o (r^ LL^I1!$e 

xe>K;U3 2 0(OffeSslC(i. T^^a.X— ^30 3 
;U3 3 3(Dlxy[slLA<Ml^<h:. ^$*xe> K;U3 2 07()< 

©tE-r ^ S <7— t?^ ic cfc ^ ^itm^ ^ ^ It T . 
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tE^$4 3 0 4 (DlsllEft Jt 0 S'lsllE^IJS-tr 3 3 2 A^ P) 
*ay. $^>/CT^f^:xX— ^3 03C0lE<4w$lil1 
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[0 0 6 5] mz. l!2 6$ffllNr. 112 2-^iS^Lfc 
^>:7 h;Ure (Dl^^t>15\Z-Dl^Xmm'r^o ^IZXlt^xlE 
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^^:it\zfj.^^ cfc-pt. =i>/^u— ^ 6 1 sizj^oT 

tm■t^fz^bmmm{z'^l^xM.mt^J^n3o ^r-^ 

mm.^x^t■t^t. /8CDt+»:cD/ii6(Z|i. 5£ (1 4) 
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